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2.3 Air Quality and Meteorology 


The Air Quality Monitoring Program has been developed to measure 
background levels of atmospheric gaseous and particulate constituents and 
meteorological processes which affect transport and diffusion. 


The air quality monitoring network during the Interim Monitoring 
Period (shown on Figure 2.3-1) includes the following: 


-One air quality trailer at Station AB23 that has been in continuous 
operation since September, 1974 (prior to the 2 year Baseline Program). 


-One 60-meter meteorological tower located at Station AA23 (adjacent to 
air quality trailer AB23), also operational since September, 1974. 
Meteorological parameters are monitored at the 10-meter, 30-meter, and 
60-meter levels. 


-Weighing-bucket rain gauges at Stations AB23 and AD28 (leachate pile). 


~~ — 


In addition, the following stations were operational for a portion 
of the monitoring period reported in this document: 


-One air quality trailer at Station AB26 which initiated operation in 
October 1981, and discontinued July 27, 1982. 


-One meteorological station, AN20, which initiated operation in February 


1982, and discontinued July 26, 1982. 


-Weighing-bucket rain gauges at Stations AB26 and AN20, which were dis- 
continued July, 1982. 


Parameters measured at these stations are listed in Table 2.3-1. 
Missing data codes for air quality and meteorology are listed in Table 2.3-2. 
These codes are used on the diurnal tables to explain reasons for instrument 
down time. . 


Eight monthly data reports (May - Necember 1982) are included in 
this document. These contain all the basic data used for the summaries and 
analyses reported in the following sections. 


All monitoring stations are referenced by their four-digit computer 
codes. A cross-reference of the computer code and station I.D. appear in 
Section 4.0 (Data Automation). 
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FIGURE 2.3-1 


Ambient Air Quality 
Interim Monitoring Network 
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TABLE 2.3-1 
AIR QUALITY AND METEOROLOGICAL MEASUREMENTS 


% 





Minimum 
Station AA23 Sampling Frequency Reporting Frequency 
Tower: (@ 10m, 30m, 60m) 5 sec 1 Hr Avg 
Wind Speed 5 sec 1 Hr Avg 
Wind Direction 5 sec 1 Hr Avg 
Temperature 5 sec 1 Hr Avg 
Delta Temp (60-10m) 5 sec 1 Hr Avg 
Station AB23 
Trailer: NO 5 sec 1 Hr Avg 
NOy ; 5 sec 1 Hr Avg 
NO2 NOx -NO 1 Hr Avg 
03 5 sec 1 Hr Avg 
S02 5 sec 1 Hr Avg 
ae 5 sec 1 Hr Avg 
¢ 5 sec 1 Hr Avg 
Barometric Pressure 5 sec 1 Hr Avg 
Solar Radiation 5 sec 1 Hr Avg 
Relative Humidity 5 sec 1 Hr Avg 
Particulates 24 Hr every 4 Days 24 Hr Avg 
Precipitation Cont inuous 1 HreTotal 
Station AB26 
No 5 sec 1 Hr Avg 
NO, 5 sec 1 Hr Avg 
NO9 5 sec 1 Hr Avg 
03 5 sec 1 Hr Avg 
S02 5 sec 1 Hr Avg 
HS 5 sec 1 Hr Avg 
C6 5 sec 1 Hr Avg 
Relative Humidity 5 sec 1 Hr Avg 
Particulates 24 Hr every 4 Days 24 Hr Avg 
Precipitation Continuous 1 Hr Total 
Wind Speed 5 sec 1 Hr Avg 
Wind Direction 5 sec 1 Hr Avg 
Temperature 5 sec 1 Hr Avg 
Station AD20 
Wind Speed Cont inuous Leal 
Wind Direction Continuous 1 Hr 
Temperature Cont inuous WPetake 
Station AD28 
Precipitation Cont inuous 1 Hr Total 
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TABLE 2.3-2 
AIR QUALITY AND METEOROLOGICAL MISSING DATA CODES 


ww 


Code Description 

CA Calibration (calibration, system check) 

CM Calm (no wind direction when wind speed = 0) 

IM Instrument Malfunction (instrument failures) 

IN Interference (C02 interference on sulfur data, 

SO interference in oxidant readings) 

FO Flame Out (on the GC - THC, HC, CHa, CO) 

Bi Local Interference (car nearby) - 

MT Maintenance (changing paper, tape, charcoal ) 

NV Not Visible (values were not within range of 
instrument, 1.e., inversion heights may exist 
beyond the full scale of the Acoustic Radar) 

OE Operator Error (Field tech leaves switch in wrong 
position) 

OR Out for Repair (instrument removed from site with 
no replacement ) 

OS Off Scale 

PR Power Failure (generator failure) 

RF Recording System Failure (chart jams, runs out, 
clock stop) 

SE Special Experiment 

SR System Removed 

TR Trace of Precipitation 

TS Temporary Monitoring Shutdown due to Operations 
Conflict 

UN Unlimited Ceiling (reported by NWS Stations) 
Blank (causes a space to be printed as in the 
beginning of a new month before a component starts) 

VA Variable Wind Direction 

WR Weather Related Malfunction (instrument freezes, 


temperature readings below instrumental 
detection) 


ee 


tr 























7 ; wid " } 7 ‘ id  & : ; 
- A yi Jon z - , : aa ae, 
_ - o é : , , ~~ . uty 
ce a Oe aa ‘i. eh ; ay. Dhyne Te Pe 


6.3 


2.3.1 Ambient Air Quality 


The monitoring program for air quality was carried out in 
accordance with the provisions of the Interim Monitoring Plan approved by the 
Oil Shale Office (0SO0). During this reporting period ambient air stations 
AB23 and AB26 (through July 27, 1982) monitored gaseous constituents. 


Station AB23 data are presented for May - December, 1982. 


Station AB26 is to be reported on an "as can" basis. No data for Station AB26 
are reported in this document. 
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2.3.1.1 Gaseous Constituents 


This section contains summary tables and figures, 
and trend analyses for air quality data for Station AB23 


Description 
Quarterly Summary, March - May, 1982 
Quarterly Summary, June = August, 1982 
Quarterly Summary, September - November, 1982 


Monthly Arithmetric Ambient Gaseous and 
Particulate Concentrations 


Maximum Gaseous Concentrations: 


NOy, 1-hour 

NO, 11-hour 

NO9, 1-hour 

03, 1-hour 

CO, 1-hour and 8-hour 

S02, 1-hour, 3-hour, and 24-hour 
H2S, 1-hour 

Oxidants Summary 


Ozone Quarterly Concentration Roses 
anuary - March, 


April - June, 1982 
July - September, 1982 
October - December, 1982 


Ozone Annual Concentration Rose, 1982 


Summary of Air Quality Trend Analysis 
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TABLE 2.3.1.1-12 
OXIDANTS (03) 
C-b TRACT - RIO BLANCO COUNTY 


For Calendar Year 1982 - Trailer 023 


Number Hourly Observations: 7634 
Annual Arithmetic Mean (ug/m3): 68.7 


5 Highest Monthly Averages (ug/m3): ile 

Zo aelon 5/19/82 
36. WRS5 5/19/82 
4. 135 8/7/82 
So. 133 2/10/82 


D ae 
Number of Hourly Concentrations in Ranges 
Range No. of Values 
0.0 = 2.9 (ug/m3) 1126 
3.0 = 20.9 ; 10 
7.0 = 40.9 234 
41.0 - 60.9 1994 
61.0 - 80.9 3969 
81.0 - 100.9 1281 
10.0 = 912069 130 
121.0 - 140.9 15 
141.0 - 160.0 ] 
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TABLE 2eS. t=. 3 


SUMMARY OF AIR OUALITY TREND ANALYSIS, STATION AB23 
Indicator 
Variable Short -Term* Long-Term** 
NOx Ie, 268/327 1.45/2519 
25 0.0001 0.29 
3. -0.0161 
4, 0.48 
NO Mee “Sly S27 0.88/2560 
2s, 0000) Oak? 
36) =0,01 02 
4. 0360 
NO2 We. 143/330 0.80/2522 
2.. 0.0001 0.0001 
3. -0.0056 0.0002 
4... O20 0.01 
03 1. 3503/7330 3733/2834 
2. 0.0001 0.0001 
Se -0.0156 0.0014 
4, 0.08 0.01 
CO Te 142817355 290.79/2413 
2. 0-000) 0.0001 
Se -0.0448 -0.38 
A. (006 0.36 
S02 Veo 058/357 0.37/2809 
2. 0624 0.0001 
Se 0.00009 
4, 0.008 
H9S 1. 0.98/354 0.55/2665 
Ze 0.93 Oe? 
Se 
4. 


1. Mean/Number of paired observations 

2. @ - to be compared with selected a. (a = 0.05); if a<a, trend exists 
3. Slope - slope is (ug/m3) per day 

4. r2 value 
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Zeselee, Particulates 


This section presents summary tables of 24-hour 
maximum concentrations for suspended particulates at Stations AB23 and AB26. 
The monthly data samples are presented in each of the monthly data reports. 
Monitoring at Station AR26 was discontinued on July 27, 1982. 


Also included in this section are a frequency 
distribution histogram of concentrations of particulate matter and particulate 
concentration roses. 


Following is a list of tables and figures for this section: 


Table/Figure No. Nescription Page No. 


Table 2.3.1.2-1 Maximum Concentrations of Particulates II-26 
Station AB23 


Table 2.3.1.2-2 Maximum Concentrations of Particulates II-26 
Station AB26 


Figure 2.3.1.2-1 Composite Particulate Frequency Nistribution II-27 


Table 2.3.1.2-3 Particulate Annual Summary II-28 
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FIGURE 2.3.1.2-1 
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© 
PABLE 2.9ele2=3 
PARTICULATES 
C-b TRACT - RIO BLANCO COUNTY 
For Calendar Year 1982 - Trailer 023 
Number 24-Hour Measurements: 88 
Annual Arithmetic Mean (ug/m3): WMe2 
5 Highest Monthly Averages (ug/m3): Vc 4252 4/1782 
2e S00 6/8/82 
36. 2oel- 6/28/02 
We 28h WL KTS / SZ 
5. 26.9 10/18/82 
© Number of Hourly Concentrations in Ranges: 
Range No. of Values 
<5 ug/m3 30 
5.0 — 14.9 31 
15.0 - 24.9 18 
25,0) = 3439 8 
35.0 = 75.9 ] 
é >76 0 
VU 
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Trace Metals 


No additional studies were conducted during this 
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2.3.3 Meteorology 


During this reporting period meteorological parameters were 
monitored at three stations; AA23, AB26, and AD20. Station AA23 is a 60-meter 
meteorological tower, colocated by air quality trailer AB23. Nata are 
collected at the 10-meter, 30-meter, and 60-meter levels. fata at Stations 
AB26 and AN20 are collected at the 10-meter level. 


Monitoring at Station AB26 was discontinued on July 27, 1982. 
This station is required to be reported on an "as can" basis, and no data are 
reported after March 1982. 


Monitoring at Station AN20 was discontinued on July 26, 1982. 
Data from April 1982 through July 1982 are reported in this document. 


Following is a list of statistical summary tables for 
meteorological parameters: 


Table No. Nescription Page No 
2.3.3-1 Two-year Summaries of Meteorological Statistics [I-32 
2.3.3-2 Monthly Meteorological Statistics [I-34 


1974 - 1982 (reported mean is hourly mean) 
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VARLABLE * NT MEAN STANDARD MINIMUM MAXLMUM VARLANCE 
: DEVIATION VALVE © VALVE 
RH 503 6903 2226 25el 100.0 512.6 
aS2 457 Be7 6.8 1.5 44.7 4601 
w02 500 221.0 83.7 : 7012.9 
TmMPe 498 25.3 Gel -3.7 29.0 62.9 
BARP 108 785.9 4.1 T7667 794.9 16-8 
HAIN 0 e e e e ° 
YEARS75 MONTH21 
RH) 683 68.5 19.9 32.3 100.0 39603 
wse 688 Te9. 8.3 Ue5 32.38 2bel” 
whe 688 202.0 7304 5384.1 
TmMPe 677 22.8 9.5 -006 43.4 90.38 
BAKP u e “ e e e ° 
HAIN 0 e e ° e e 
YEane#75 MONTH210 
rel Te7 42.7 23.2 18e2 98-6 $36.0 
wse TeT Be2 6.6 0.0 3302 43.9 
wo2 727 186.8 75.8 5742.2 
Tee Te7 46.8 12.8 1468 7129 loeel 
BARP T27 790.6 Sea 775.25 79902 2606 
RaIN i) ° e ° e e 
YEARs75 MONTH811 
KHL 711 53-3 21.9 20.0 98.2 *78e1 
as2 711 Tet 5.7 0.3 33-7 320d 
woe 711 201.7 78.7 6198.3 
TmP2 711 3261 13.0 4.0 63.0 1leb.4 
BaARP 711 7891 7.4 767.0 800.5 $5.3 
MAIN 0 e ° ° e ° 
YEAK275 MONTH#12 
iad | 703 62.8 12.0 3326 89.4 144.7 
aSe2 703 5.8 4.9 0.2 25.4% 23.6 
wo2 703 161.7 75.4 5081.9 
[MPe 703 28.3 9.7 626 50.u Vsee 
HARP 702 79122 5.9 77065 799.0 3520 
RAIN 0 e o e e se 
YEARS7S MONTHae 
RH 654 7502 16.2 37.2 100.0 262.3 
wSe 654 Bel 5.0 0.7 246.3 2ee7 
wo2 6546 197.8 74.6 5500.0 
TMP! 657 - 24%el 9.0 -1.7 42.9 81.5 
BARP 656 7TH5el 5el : 774.0 795.9 2oe2 
RAIN 0 e e e ° e 
YEaRs75 MUNTHa3 
RHI S22 T4e7 17.8 3601 100.0 31604 
wse 549 10.2 5.4 0.0 38.7 33.8 
sud 549 20861 68.0 4630.1 
TMP2 563 31.2 11.2 -7.3 50.8 12526 
BaRP 548 782.2 s 6.3 768.0 793.0 3901 
RaIn 0 e e e e ° 
YEAR275 MUNTH26 
Reh 711 69.5 Zee 3407 100.0 090.3 
as2 711 9-5 6.7 0.6 43.6 *5el 
woe 711 211.5 71.9 5175.4 
Tap] 708 3469 11.0 605 62.9 120.8 
BARP 711 782.4 4.6 ; 769.0 792.0 2lel 
RAIN 0 e e e e e 
* 
RH] - Relative Humidity (%) F : 
WS2 - Wind Speed @ 10M (MPH) ** Months not in sequential 
WO2 - Wind Direction @ 10M (Deg.) order 
TMP2 - Temperature @ 10M (°F) ° 
BARP - Barametric Pressure (millibars) 
RAIN - Precipitation (inches) 


TABLE 2.3.3-2 


MONTHLY METEOROLOGICAL STATISTICS 
YEaHs74 MONTH212 





YEaR=75 
VARTABLE * N MEAN STANDARD 
JEVLATION 
RHI 743 676.3 210% 
ese 743 Bol 6.2 
we 739 206-8 78.2 
THPe Tee 4600 10.3 
HARP 74s 788-8 4.9 
HAIN 0 ° 
YEake275 
He) 431 6807 21.4 
as2 615 Bea 5.8 
w02 615 194.3 8le2 
IMPe 614 5661 11.3 
BARP 616 786.2 39 
KAIN 0 - e@ e 
YEAR275 
Ciak § 6 2862 0.6 
es2 703 606 39 
#02 703 16923 86.4% 
Thee 702 6702 7.9 
BARP 708 791.03 2.0 
RAIN 0 e e 
YEARZ75 
RHI 694 32.8 16.0 
ase 694 8.0 5.0 
we 694 184.6 76.4% 
TMP2 694 6468 8.8 
BARE 695 T9164 1.6 
RAIN 0 y ° e 
YEARS7S 
RHI 672 3869 16.3 
#S2 672 601 4el 
wu2 672 . 19363 91.3 
TmP2 672 5662 10.0 
BARP 672 793-5 2.6 
RAIN 0 e e 
YEAR#76 
RHI 725 61.4 14,4 
2Se 726 Sel *.5 
#02 726 19263 7725 
Tee 726 24e2 10.7 
HARP 726 “79103 5.5 
RAIN 0 e ° 
YEAR=76 
RRL Tee 47.9 14.5 
wse Tee 5el el 
wud 733 200.8 9026 
TMPe 742 42.6 10.9 
BARP 743 79126 34 
HAIN 0 e e 
YEAR276 
RAL 717 52.5 1401 
woe 717 4.3 302 
wv2 709 193.0 92.3 
TmMP2 717 3402 1304 
BaRP 697 791.9 &o7 
HAIN 0 e e 
° 
RH] = Relative Humidity (2%) 
WS2  - Wind Speed @ 10M (MPH) 
WO2 - Wind Direction @ 10M (Deg.) 
TMP2 - Temperature @ 10M (°F) 
BARP - Barametric Pressure (mill{bars) 
RAIN = Precipitation (inches) 


TABLE 2.3.3-2 (Contd) 


MONTHLY METEOROLOGICAL STATISTICS 


MONTHS 


MINIMUM 


VALUE 


3202 
0.0 


2206 
T7100 


e 
MONTHS6 


3503 
0.9 


34.9 
774.0 


e 
MONTHS7 


2763 
003 


5001 
786.0 


e 
MONT HSB 


15.0 
Ved 


4U25 
TBled 


e 
MONTH29 


19.3 
Ve3 


2903 
787.0 


MONTH] 


2305 
020 


B07 
77720 


e 
MONTH®10 


28.8 
0.0 


1665 
78420 


e 
MONTH#11 


2706 
Ue0 


=604% 
777.0 


MAXIMUM 
VALUE 


100.0 
36.8 


71.8 
T9301 


pee, 


: TABLE 2.3.3-2 (Contd) 


MONTHLY METEOROLOGICAL STATISTICS 


YEAR276 
VARLABLE * NX MEAN STANDARD 
VIATIUON 
RHI) 696 57.4 19.2 
ws2 696 8e7 6.3 
"O02 693 192.2 62.0 
TmMP2 696 31.7 9eJd 
BARP 689 787.9 6.4 
HAIN 0 e e 
YEAR276 
eel 723 — S5Se7f 19.0 
wse2 723 7.8 6.2 
#02 T22 203.1 76.9 
TMP? 723 2926 10.7 
BAKP 721 785.2 6.0 
HAIN 0 e e 
YEAR276 
Hr) 636 51.6 22.1 
wse 636 8.4 5.7 
ale 632 195.4 74.5 
TMP2 636 41.7 804 
bAaRP 635 788.9 4.3 
HAIN 0 e ° 
YEAR®76 
Rel 675 50.8 19.4 
wS2 675 6.5 $e4 
Oe 661 189.4 90.5 
TMP? 675 52.0 8.9 
BARP 603 789.6 3.0 
KAIN 0 e ry 
YEAH276 
RH] 716 43.0 17.3 
wSe 716 9.5 5.8 
wo2 710 183.0 75.7 
TmP2 716 59.5 11.9 
BARP 701 789.8 2.9 
RAIN 0 e e 
YEAR276 
RHI 720 45.6 14.3 
ws2 720 ‘ 6.5 3.7 
#02 707 175.3 86.0 
TmP2 Tel 691 8.8 
BARP 647 79204 2el 
RAIN 0 ° ° 
YEAR®76 
RH] 700 47.8 14.8 
ws2 707 867 5.8 
wO2 695 17364 69.7 
TMP2 700 64e1 8.3 
BARP 707 793.1 2.6 
HAIN 0 e e 
YEAR®76 
HHI 719 56.4 19.1 
wS2 719 5-5 Jed 
#02 708 191.4 64.3 
TMPe2 719 56.1 10.0 
BaRP 719 792.9 2.5 
RAIN 0 e e 
* 
RHI = Relative Humidity (%) 
WS2 = Wind Speed @ 10M (MPH) 
WO2 - Wind Direction @ 10M (Deg. ) 
TMP2 - Temperature @ 10M (°F) 
BARP - Barametric Pressure (millibars) 
RAIN - Precipitation (inches) 
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MONTH22 


MINIMUM 
VALUE 


2226 
0.4 


Se3 
774.0 


MONTHs3 


2326 
061 


6el 
770.0 


e 
MONTHse 


20.8 
0.0 


22.6 
770.7 


e 
MONTHa5 


23.3 
0.3 


2726 
783.0 


e 
MONTH26 


2609 
0.8 


21.8 
782.0 


e 
MUNTHa7 


28-8 
0.4 


50.5 
787.0 


e 
MUNTHsY 


2926 
0.2 


43.6 
785.2 


e 
MONTHS9 


30.3 
0.0 


3501 
786.0 


MAXIMUM 
VALUE 


89.6 
34ee¢ 


.48.8 
800.0 


VARIANCE 


36826 
39.5 
3834.0 
87.3 
40.9 





MONTHLY ver 
nm) ¥ EA 


VARTABLE * N MEAN 
KHL Tee 52.7 
ase Tae 4.8 
ave 7#0 189-0 
TMPe 669 266 
BARP 742 790.5 
RAIN 535 e 
RRL 739 7309 
ase 739 See 
gue 739 14061 
TMPe 739 22.6 
bake 739 78801 
RaIN 646 Ook 
Rel U e 
use 735 ed 
ave 730 191.4 
TmPe TeT 0e2 
HARP 0 e 
RAIN 736 el 
RHI 0 e 
ase 660 608 
wud 66e 205-5 
TMPe 662 3801 
GARY 0 e 
HAIN 705 002 
led 531 6565 
aS¢ 479 Ted 
sue 455 20lo2 
[MPe 467 3965 
Barer 0 e 
RaIn 740 Ool 
Re] 670 64.3 
ese 670 5-0 
202 670 20967. 
TMP? 670 28.9 
BARP 670 790.6 
RAIN Se7 Gel 
Rrl 732 70.02 
wSe 733 Bel 
202 708 20526 
TmPe Te7? 27.7 
BaARP 733 78369 
HAIN 680 Ved 
RAL 716 — 67.2 
wse = 716 Ge 
wbe 716 20826 
TMPe2 Tlo 30 
BARKP 716 78903 
RAIN 713 0. 
*® 
RH] = Relative Humidity (%) 
WS2 - Wind Speed @ 10M (MPH) 
WO2 < Wind Direction @ 104 (Deg. ) 
TMP2 = Temperature @ 10M (~F) 
BARP < Barametric Pressure (millibars) 
RAIN ~ Precipitation (inches) 


TABLE 2.3.3-2 (Contd) 


H276 


YEARS77 
2326 
50V 
70.7 

9.4 
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0d 

> YEARSTT 


EVROLOG 


ay STATISTICS 
MONTHEI1S 


MONTH#l] 


$3.0 
020 


-7.7 
77320 
0.0 
MONTH#10 
e 
006 
10.0 
e 
0.0 
MONTH2 11 
e 
0.0 
1.0 
e 
0.0 
MONTHS 12 


10.0 
005 


1Te4 
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0.00 
“ONTHEe 


3408 
O02 


Be 
77400 
0.0 

MONT He3 


3708 
0.0 


408 

770.6 

0.0 
MONTHSe@ 


34.5 
0.3 


1208 
77508 
020 


|) Sees Ie f 


e@eoceoe 
Kroes 


e@eeece 
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TABLE 2.3.3-2 (Contd) 


MONTHLY METEOROLUGICAL STATISTICS 
Y MONT HSS 
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RHT = Relative Humidity (2) 
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BARP - Barametric Pressure (millibars) 
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Climatological Records 


This section presents low altitude climatological 
data for temperature, relative humidity, and direct solar radiation. 
Colorado climatological data for temperature are also presented here. 
data for snowfall and snow depth are available at report time. 


Nescription 


Temperature and Relative Humidity, 
Station AA23 


Temperature at Station AN20 


Direct Solar Radiation at Station AB23 


Colorado Climatological Nata 


Minimum Temperature, Station WRO1 
Maximum Temperature, Station WRO1 
Minimum Temperature, Station WR02 
Maximum Temperature, Station WRO02 


Figure 2.3.3.1-1 shows monitoring stations presented in this section. 
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CLIMATOLOGICAL MONITORING NETWORK 
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CLIMATOLOGICAL DATA SUMMARY 
STATION: | WROL 


TABLE:.2.3.3.1-4 
Minimum Temperature (DEGF) 
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2ede5ee | Precipitation 


Precipitation was monitored at three stations during 
this reporting period. Stations AR23 and AN28 (leachate pile) were monitored 
for the entire period. Station AN20 was discontinued on July 26, 1982. 


USGS precipitation data are reported for Stations 
WROT (Little Hills) and WRO2 (Meeker 2). Nata for Stations WRO3 - WRO&, WU15, 
WU22, WU50, and WU58 are not available at report time. 


Following is a list of tables included in this 


section: 
Table No. Nescription Page No. 
Summary of Precipitation 

2.3.3.2-1 Station AR23 II-58 
Bie Sie Se l=e Station AN20 I1-59 
Zee d~2-3 Station AN28 IT-60 
2.323.2-4 Station WRO1, Little Hills [I-61 
Cede dec—5 Station WRO2, Meeker 2 IT-62 


Figure 2.3.3.1-1 shows locations of monitoring 
stations presented in this section. 
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CLIMATOLOGICAL DATA SUMMARY TABLE 2.3.3.2-4 
STATION: _ _ WRO1 Precipitation (Inches) YEAR: 1982 
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2.3.3.3 Wind Fields 


This section presents the wind field data collected 
at the meteorological tower Station AA23 and Station AN20. Data consist of 
wind speed, wind direction, vertical variations in horizontal wind speed and 
wind direction, and stability class. Wind flow patterns and stability class 
provide information for diffusion modeling and pollutant transport and 
concentration. 


Following is a list of tables and figures included 
in this section: 


Table/Figure No. Page No. 


Description 


Meteorological Summary 


Table 2.3.3.3-1 Wind Speed and Direction at Station AA23 (10m) II-65 

Table 2.3.3.3-2 Wind Speed and Direction at Station AA23 (30m) II-66 

Table 2.3.3.3-3 Wind Speed and Direction at Station AA23 (60m) II-67 

Table 2.3.3.3-4 Wind Speed and Direction at Station AD20 I 1-68 

Table 2.3.3.3-5 Vector Monthly Averages for Winds, IIT-69 
Station AA23 (10m) 

Table 2.3.3.3-6 Vector Monthly Averages for Winds, II-70 
Station AA23 (30m) 

table’ 2.33<.3=-7 Vector Monthly Averages for Winds, II-71 


Station AA23 (60m) 


Direction-Only Wind Roses 


Figure Station AA23 (10-meter level), 1982 II-72 
Figure Station AA23 (30-meter level), 1982 II-73 
Figure Station AA23 (60-meter level), 1982 [I-74 
Figure Station AN20, 1982 IT-75 

Wind Rose Diagrams 

Quarterly Wind Roses 
Figure Station AA23 (10m), March - May, 1982 II-76 
Figure Station AA23 (30m), March - May, 1982 II-77 
Figure Station AA23 (60m), March - May, 1982 [I-78 
Figure Station AD20 (10m), March - May, 1982 II-79 
Figure Station AA23 ae June - August, 1982 [I-80 
Figure Station AA23 (3 Om), June = August, 1982 II-81 
Figure Station AA23 (60m), June - August, 1982 II-82 
Figure Station AA23 on September - November, 1982 II-83 
Figure Station AA23 (30m), September - November, 1982 II-84 
Figure Station AA23 (60m), September - November, 1982 II-85 


Table/Figure No. 


Figure 2.3.3.3-15 


Figure EVES Fa) [K5) 


Figure 2.3.3.3-17 


Table LaSseses=o 


Table 2.3.3.3-9 


Description 


Annual Wind Roses 

Station AA23 (10m), 

December 1981 - November 1982 
Station AA23 (30m), 

December 1981 - November 1982 
Station AA23 (60m) 

December 1981 - November 1982 


Atmospheric Stability* 


Pasquill-Gifford Average Hourly Atmospheric 
Stability Class. Ranges of dT/dz (variation 
of temperature with height) corresponding 

to each class are defined on the table. 
Stability Class Frequency Distributions 


II-89 


II-91 


* Additional tables on atmospheric stability are presented in a following 


section: (2.3.65). 
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STATION AA23@ 30M ELEVATION WIND ROSES [!- 72. 
FIGURE 2.3.3.3=2 
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STATION AA23 @-60M ELEVATION WIND ROSES 
FIGURE 223732323 
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Meteorological station AD20 was initiated in February 1982, replacing Air 
Quality trailer AB20 at the same site. Meteorological data were collected 
until 7/26/82, at which time the station was discontinued. 


* Data for January is reported as station AB20. It is included here for 
easy reference. 
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2e3d04° Visibility, 


The visibility monitoring program has been co-sponsored by 
the CB and Rio Blanco Shale Oil Projects. There are no state or federal 
requirements for visibility monitoring; however, the program is required under 
the Federal 0il Shale Lease Environmental Stipulations. 


Figure 2.3.4-1 shows the four views used to monitor 
visual range. 


Data collected during 1982 are presented on Table 2.3.4-1. 


Variations in daily mean visual range for Spring and Fall are shown on Figures 
2.324-2 and 2.3.4-3, respectively. 
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2.3.5 Atmospheric Niffusion Studies 


New atmospheric diffusion modeling studies were completed in 
the Fall of 1982 to support an amendment to the CB Prevention of Significant 
Deterioration (PSD) permit application to the EPA Region VIII, submitted in 
December 1982. A copy of this application is on file with the Deputy Minerals 
Manager - Oil Shale. ; 


The tables of wind persistence utilized are presented here as 
Tables 2.3.5-1 and 2.3.5-2 for PSD Classes II and I respectively. The 
following procedures were used to obtain these summary tables: 


1) For each of the 5 most recent years (1977 through 1981) ranked tables of 
daily hours of wind persistence by atmospheric stability class by wind sector 
were generated. 


2) Only >6 hours of persistence were retained for summary, consistent with 
the EPA Valley model. This model assumes a 6-hour wind persistence for 
24-hour averaging times. 


3) Generally from a modeling point of view ambient pollutant concentrations 
are highest for cases where the product of the wind speed multiplied by wind 
direction standard deviation is lowest. Thus low values of this product were 
given priority; they are shown in the tables. 


4) For PSD Class II stable cases, historically the worst cases correspond to 
SSW winds which cause plume impaction on close-in high ground to the NNE of 
the Tract. 


5) For PSD Class I, only winds from the W and WSW passing over CB intersect 
the Flattops Class I Wilderness Area. A further constraint imposed was that 
at least a 6-hour dwell or residence time over Flattops for the specified wind 
direction and stability class was required (after the first air parcel 

reached Flattops). 


Data used to generate the above summaries for 1981 follow: 


(1) Diurnal hourly stability classes by month for 1981; and 
(2) Diurnal wind speed and direction by stability class by month for 1981. 
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2-3-6 Inversion Studies 


No temperature inversion heights are being measured during 
the Interim Monitoring Period. 
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No additional studies were conducted during this 
time period. 
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2.3.8 Air Quality Assurance 
2.3.8.1 Quality Assurance Program 


The quality assurance program and procedures have 
been documented in Air Monitoring Quality Assurance Manual and Standard 
Operating Procedures, Cathedral Bluffs Shale 011 Co., August 1981. This 
document was submitted in August 1981 to EPA, Region VIII for approval. 
Copies were also sent to the Oi] Shale Office and the Colorado State 
Department of Health. 


These quality assurance procedures define 
requirements for instrument selection, installation, calibration, maintenance 
and auditing in accordance with regulations of the Clean Air Act. These 
procedures are followed by on-site personnel regarding air monitoring 
equipment. Copies of the quality assurance manual are retained in each air 
quality trailer for easy reference; these include standard forms for recording 
calibrations, repairs and data problems. 


22328.2 Station “Up-Time" Summaries 


For this operational period air quality station AB23 
and the co-located 60-m meteorological tower (AA23) have been in continuous 
operation. Monthly summaries of data acquisition instrument efficiencies (or 
"up-time") have been included in each air data report. These monthly 
efficiencies are summarized by instrument or channel on Table 2.3.8-1 for 
1982. 


LesGOes-SAhi-e Quality Audit Summaries 


Air quality audits have been conducted by either an 
independent consultant or by CB Environmental Services' Grand Junction Office 
at Station AB23 since 1976 and are reported on Table 2.3.8-1. In addition, 
Station AB20 audits began in May 1981, while Station AB26 audits began 
December 1981. Audit performance goals for the instruments are to achieve 
values of 8 within + 10% of unity where 


Co = pCi +a 
C2 = Concentration of gas obtained by audit service 
Ci = Concentration of gas obtained by station 
calibration 
8 = Constant = Linear slope of regression line 


Constant = Co intercept of regression line 
of 0.0 indicate perfect agreement between station 


Qu 


O 
Thus a 8 of 1.0 and an 
and the audit. 


In addition, in December 1981 a systems audit was 


conducted by EPA, Region VIII's independent contractor. Audit recommendations 
and actions taken by CB were reported in the previous data report. 
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2.3-8-4 Air Quality Precision Checks 


The procedures followed for precision calculations 
were set forth in the CB Quality Assurance Manual and are identical to those 
contained in Ambient Monitoring Guidelines for Prevention of Significant 
Deterioration (PSD), EPA-450/4-80-012, November 1980. The precision 
probability limits and percentage differences for both gases (automated 
analyzers) and particulates (manual hi-vol analyzer) are presented in Table 
2.3.8-3 for the July - September 1982 quarter. 
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(APIO) Data Reports 
This section includes monthly data reports 


for May 1982 through December 1982, as requird by the Interim Monitoring 
Plan. 
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DATA ACQUISITION INSTRUMENT EFFICIENCY 
CATHEDRAL BLUFFS SHALE OIL COMPANY 
AeQe TRAILER AB23 
MAY 1982 
GASEQUS METEOROLOGICAL 
PARAMETERS PARAMETERS 
NOX: 88 %& WIND SPEED 
10 Ms 88 »® 
NO: 88 30 M3: 68 
60 Ms 383 
NO2: 88 
WIND OIRECTION 
03: 88 10 M3 88 
30 MS: 88 
co: 87 60 M3: 83 
S02: 88 SIGMA HORIZONTAL 
WIND DIRECTION 
H2S: 88 10 Ms 88 
30 Ms 88 
60 Ms 88 
TEMPERATURE 
10 Mm: 88 
30 M3: 88 
60 Ms 88 
DELTA TEMPERATURE: 88 
RELATIVE HUMIDITY: 78 
SOLAR RADIATION: 88 
BAROMETRIC PRESSURE: 40 
PRECIPITATION: 78 
PARTICULATES: 100 
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ETST GRWwABEES 


NIURNAL VARIATION OF GASEOUS AND PARTICULATE MATTER 


DIURNAL 


Nitric Oxide (NO) at Station AB23.... 
Oxides of Nitrogen (NOx) at Station AB23 
Nitrogen Dioxide (N02) at Station AB23 . 
Ozone (03) at Station AB23 
Carbon Monoxide (CO) at Station AB23 .. 
Sulfur Dioxide (S05) at Station AB23 ..... 
Hydrogen ee ae 

Particulates eh Average at Stations AB23, 


at 


ee @ @ @ 
oe ee @ @ 


Station AB23 . ried fete 


VARIATION OF METEOROLOGICAL PARAMETERS 


Wind 
Wind 
Wind 
Wind 
Wind 
Wind 
Wind 
Wind 
Wind 


Sigma Horizontal Wind Direction 


10 


Sigma Horizontal Wind Direction 


30 


Sigma Horizontal Wind Nirection 


Speed at Station AA23 - 10 Meter Level .. 
Speed at Station AA23 - 30 Meter Level. . 
Speed at Station AA23 - 60 Meter Level. . 


Speed at Station AN20 


Direction at Station 
Direction at Station 
Direction at Station 
Direction at Station 
Direction and Vector 
Meter Level .... 
Direction and Vector 
Meter Level .... 
Direction and Vector 
Meter Level 


Meter Level 


Meter Level 


AA23 - 10 Meter level 
AA23 - 30 Meter Level 
AA23 - 60 Meter Level 
AMZ. cu, véteiousich antehsle axe 
Average 
Average 


Average 


at Station AA23 
at Station AA23 


e e e e e e e e 


at Station AA23 


e e e 


60 Meter Level 


at Station AA23 


at Station AA23 


at Station AA23 


ee e e@ @ 
O26 0) Liewe 


ee; (928) ure) Siege 
6. “Suge. See Sime © 


Ambient Air Temperature at Station AA23 - 
Ambient Air Temperature at Station AA23 
Ambient Air Temperature at Station AA23 - 
Ambient Air Temperature at Station AD20..... 
Delta Temperature (60m - 10m) at Station AA23.. 
Relative Humidity at Station AB23 - 


Solar Radiation at Station AB23... 
Barometric Pressure at Station AB23 . 
Precipitation at Station ABZ3 .. . ~ 
Precipitation at Station AN20.... 
Precipitation at Station AN?28 .... 
Pasquill-Gifford Stability Class using NT/NZ - 

(GOmi 20 Om) rae SPat toneAAZs sn Se es es. oT 


3 Meter Level 


10 Meter Level. 
- 30 Meter Level. 
60 Meter Level. 


Page 


II-253 
I1-254 
IT-255 
II-256 
I1-257 
II-258 
II-259 
[1-260 


II-261 
II-262 
[1-263 
II-264 
TI-265 
I1-266 
II-267 
II-268 


II-269 
II-270 
II-271 
L=272 
II-273 


II-274 
II-275 
II-276 
II-277 
II-278 
I1-279 
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LIST OF TABLES (Contd) 


NUMBER OF 1-HOUR SAMPLES OF GASEOUS PARAMETERS BY 


AND WIND DIRECTION 


Nitric Oxide (NO) at Station AB23 . 


Oxides of Nitrogen (NOx) at Station AB23. 
Nitrogen Dioxide (N09) at Station AB23. . 


Ozone (03) at Station AB23.. .cc05 « 


Carbon Monoxide (CO) at Station AB23... 
Sulfur Dioxide (S09) at Station AB23. .. 
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DATA ACQUISITION INSTRUMENT EFFICIENCY 
CATHEDRAL BLUFFS SHALE OIL COMPANY 
AeQe TRAILER AB23 
SEPTEMBER 1982 
GASEOUS METEOROLOGICAL 
PARAMETERS PARAMETERS 
NOX: 97 % WIND SPEED 
10 Mm: 100 % 
NO: 97 30 M3 100 
60 M3 100 
NO2: 97 
WIND DIRECTION 
O32 «100 10 M3 100 
30 M3 100 
CO: 99 60 MS 100 
S02: 98 SIGMA HORIZONTAL 
WIND DIRECTION 
H2S: 98 10 M3 100 
30 M3 100 
60 M3 100 
TEMPERATURE € 
10 M3 100 
30 M3 100 
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DELTA TEMPERATURE: 100 
RELATIVE HUMIDITY: 98 
PARTICULATES: 100 % SOLAR RADIATION: 100 


BAROMETRIC PRESSURE: 100 
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DATA ACQUISITION IN 
CATHEDRAL BLUFFS 
AeQGe TRA 
NOVEMBER 1982 
GASEOUS 
PARAMETERS 
NOX: 90 % 
NO: 90 
NO2: 90 
03: 98 
CO: 97 
SO2: 98 
HeS: 98 


PARTICULATES: 100 % 





NSTRUMENT EFFICIENCY 
SHALE OIL COMPANY 
Le Be3 
METEOROLOGICAL 
PARAMETERS 
WIND SPEED 
10 Ms 95 
30 ms 95 
60 Ms 95 
WIND DIRECTION. — d 
10 Mm: 95 
30 Ms 95 
60 M3 95 
SIGMA HORIZONTAL 
WIND DIRECTION 
10 Ms 95 
30 Ms 95 
60 Ms 95 
TEMPERATURE 
10 Ms 95 
30 M3 95 
60 M$ 95 
DELTA TEMPERATURE: 95 
RELATIVE HUMIDITY: 100 
SOLAR RADIATION: 96 
BAROMETRIC PRESSURE: 98 
PRECIPITATION: 100 
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The following data were reported incorrectly previously. 
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2.4 Noise 


No noise measurements are being collected during the Interim 
Monitoring Period. 
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